The RKIP (Raf-1 Kinase Inhibitor Protein) conserved pocket binds to the phosphorylated N-region of Raf-1 and inhibits the Raf-1-mediated activated phosphorylation of MEK.
The Raf-MEK-ERK pathway regulates many fundamental biological processes, and its activity is finely tuned at multiple levels. The Raf kinase inhibitory protein (RKIP) is a widely expressed negative modulator of the Raf-MEK-ERK signaling pathway. We have previously shown that RKIP inhibits the phosphorylation of MEK by Raf-1 through interfering with the formation of a kinase-substrate complex by direct binding to both Raf-1 and MEK. Here, we show that the evolutionarily conserved ligand-binding pocket of RKIP is required for its inhibitory activity towards the Raf-1 kinase mediated activation of MEK. Single amino acid substitutions of two of the conserved residues form the base and the wall of the pocket confers a loss-of-function phenotype on RKIP. Loss-of-function RKIP mutants still appear to bind to Raf-1. However the stability of the complexes formed between mutants and the N-region Raf-1 phosphopeptide were drastically reduced. Our results therefore suggest that the RKIP conserved pocket may constitute a novel phosphoamino-acid binding motif and is absolutely required for RKIP function.